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ABSTRACT : 

PROBLEM TO BE SOLVED: To reduce an impedance of an individual 
ultrasonic 

transducer by providing plural holes in the direction or 
thickness of a 

piezoelectric material plate and providing an electrode on an 
inner wall of the 
hole . 

SOLUTION: A piezoelectric material plate 32 polarized in the 
direction of 

thickness is provided with plural holes 34 in parallel to one 
another and with 

equal interval and the inner wall of each hole 34 is adhered to 
by an electrode , 

36. Then, in the plural holes 34, a common signal line 366 and 
an active 

signal line 368 are connected respectively so that, m a series 
of vertical and 

horizontal directions, the electrode 36 is made a common 
electrode 362 by every 

other electrode and electrodes other than that are made to be an 

active 

electrode 364. Thus, by applying a driving voltage to the active 

electrode . ^ . 

364, it is possible to generate an oscillation m the direction 

of thickness of 

/ 
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the piezoelectric material plate 32 on the basis of an 

electromechanical 

connection coefficient k 
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1 



m^&wftfmco mmmcDiimmz m-fiim®* 
mtmmtmmmimkwiimmzztiz'tiikttb 10 

JUflP**foKRtt6ftfcE«tffi«fc . 

mt^mwfanmimi.<nKcr>\Hmz%ti?nmt> 

ixtz^Mb . 
Rfc. 

mt h z t * wst t -r 4 imotttSiE . 

[00 0 1] 

«HP7W*ffl^4«**rn-7\ 

[0002] 

««l*rt*iat*rjgSLx3-(echo) 
i^xn fcjgt«rn-:r (probe) 

rray) frfrf4. iSff«lfami, JE«-fe5 5 v?*(c 50 



mm^l 1-14649 3 

2 

erami cs) £ ffl^ vCffi&"f 4 0* J ±Sk X ^ 4 . 
[0003] 5^7 5 •y^ACOtffltf&ffl 

[0004] ««W>ajittefc±ff 4fc*>fc, 5 

to , &mzm^x * s # 1 o «ja±t* & «f**>»tt 

[0005] 

mimm^it, mSffiCOJ >\Z—?>X (impedance) 

t> ft4 ^- y /Kcabl e) i: tf) -i V tW V X V y f- y ^ 
(impedance matching) 9(~<V^fcV^l^jS.&#£> 
4. 

[0006] *f^4Jja<0PWjS**«t4fci6t:* 
«WSHH3FTU>f««!3t*ife« «3*§a&?7M . 8 

je«iHiflaaf*i8»-r * - fc -c*4 . 

[0007] 

[lfflg£8?&t4^W2] 

( i ) mmmzmm-tmimmi.. jbe*wh« 
«ff»*i*jK«afto?Lti:^tTtf(cRJt4iefc, ffr 
iEEE«*m«tJi*o*ieiK#'iit4xst , friaE« 

WM<50fiKiaSS:o?L«P l; lSfc-eix-e'^SS$:R(t4X 
St. £JMt$-4£fcfc«8fc1-4. 
[0008] ( 2 ) ±IB<7)iiiffiSr)5?*t4m 2 

;t^#S!t-r4o 

[0009] ( 3 ) ±ffi^HKSS-m-r4 m 3 O^B^ 

mm,<r)ftmz%K?tmiihtitzmkb % ffies^ 

3*y©f*"C*4 2»Beofi*!Bfc. tft«M-4ik 
^#Si-f4. 

[ooio] ( 4 ) ±m(omm^m:ti^4 m*n 
li, ««*rtej8««ta«i,-eox3-t8iW4jH 

^*4i4W»*«i:s M!Sit*7n-^^« 
-f^gm-T4Sft#Si:, MlESft^a^Sffift^-CS 
•cft>TB«S:£Jft"r4MflffiJft¥Rfc. 2: : t-r4®#iS 

^sfisv^cw^WRofWfff^armcRft^n^ 
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3 

[0 0 1 l]*2W^v^L»4<0»BHt:fclr»T» tt 
EfLli 2<WEWfc^#f * t cDX'b&Z ti)K 2&tc7 

fcffliE* , c*tiert-s i t Kfc ■) . «ffflfla>r > t-^y 

[00 12] 

[ 0 0 1 3 ] H 1 fc. fi^tHHFPTM Of&ttffil£ 

fl^fsw-M-e&i. . mi co (a.) itw-mm. < b > 
itA-Ammmx'hi. 

[0014] l^at^-r J: a #7W-"f fi. E«W« 
«3 2SrfflV>T»*Sil4. EW»f*K3 2tt, 

£HK3 2li, «^.tf. PZTXJB&JSyfXt&b 
•bi/lVOymt-tVWxiPb (Zr, Ti ) Oa P 
T3RflE*-fe5 5«y^^f«r*)'fef'^VlMBPbTi Oa 
^<0«TS>£. EW*^3 2«JI»0Wrifllfc:$ra3*i. 

[0015] JEEttttttK3 2 fctt, Ji»tf)*rtiK. «R 

aa<?)?L3 4ortMswi, «S3 6*^3t$fixu 

[0 0 1 6] «RWfL3 4Ttt. H1<0 (a) 0±T^ 
fai^Wfc^l^OiS&OklfcVvt. l-3j3$£«ffi3 
6 Sr =J ^ y (common) fl$S 3 6 2 fc U 
T^f ^7'(active)mS3 6 4t-ri.J:pH, a=t>m 
#H3 6 6fcJ:^T^f 4 73 6 8®*R*«V«l« 

[00 17] -3*>m^3 6 6t3£V7?T 4 7m^ 
H3 6 8li. **Wt*Sft4 2?mcrM^mcomMcr>B 

J: £ <r>ft-q-«i60^{± , zti^ti l i@pjf 

[0 0 18] ^oi^iSrat^mffitr^r-f 7«ffiO 
E?iJfc: J: 0 , KWzm-S o awlBTCtt, 7 ? f -f 

3 6 4 t n^ym®3 6 2#£Em-b5$ v 7*f5g£PB 



( 3 ) 1 1-14 6 4 9 3 

4 

[00 19] Lft^t. 7?T<7W&3 6 4t,zm) 

4 ; t **r s & . s *: . £e*wb« 3 2 com^umz 

r^f--f7 r ««364t«Et±t$-a:4;fc 

**r*i. -t^*>. 77Tj7mm3 64t3^>n. 

m3 6 2«IH«ETO«<0lbWff»h2:'*f' a— t 

(transducer) fc&S. 
10 [0020] «ffi±T*M»Jr£HX/?7?-r -f TIBS 3 
6 4 IcraMHE* G*rt t Z b iz J: 0 , ffitWHK 3 2 
4>^Fia<50@#jfe h 5 y .Xf x — t § it * Z t # 
"CSft. E««iPHS3 2 4«Oil-!?WiS ; tjgh7> 

1 7%% 364 l,zmB.tf£. t h , 

[0021] t%h*>. m i iz^-tm^&wmTTvj 

7L3 4$r^*>, #?L<9rtMfcTO3 6fclMM-4fc^ 

[0022] ZC0X 0ttB8fflffi : ?Tl"( ttj^r, 
7^T'f7mSi3 64i;a^>'*fii3 6 2»J, ^^?L 
0l8k^KT&*fl*£liTT*f|*rt-*. *ilfe«flW) 

[0023] i<»53tft. mSI8loff«$Jb»<^:» < «r 

7^T<7'1tSi3 6 4i:3 ; &>'flSS3 6 2corBlt 

[0024] ^fc. HlTli. ?L3 4 2:Hft^c7)ti7)t 
LT^Lfc* 4 . ?L3 4 OW«»4iaAJ»fcr|R* t^T-li* 

coWtittLX^\ tii. fL3 4«±, H^oi^^mii 
?Lfc»*fc»"Cli5r<. 3rJS«?l/e*->Tia^. fL3 

40 jffSLo. 

[002 5] S^«SI!J : F7U-Y{i:. 2<Xtc7U 

it-ess. ■r^^.s 02t^-r«tafc, ai^^Em 

WH« 3 2 . I^rt ttWBHt JtJ«a»0?L 3 4 £ 

i?**|6)t$*>. ?L3 4«0rtfifflC^ffi3 6*S#f 
l>„ «ffi3 6(i^cS{C3t>^Si3 6 2t>i^7^T-* 

T'^ffi 3 6 4 1 . ?L3 4 wrtaJuawMflr^w-r 

[00 26] ifct. vl^i:'5^ ; tMKl^7U^^S 
50 Jt*ffitSSBr4. 03tc, ]8#iHH^FTl'>f<^HJt 
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[0 0 2 7] NHtjjrf i 5 5W\ 0 

7 4 (lithography) L I GA(lithograp 

hicgalvanometer) j£ s LW£f8\>i&y4 Z?>7(dl 

e stamp) a&4U4««W&ft;Mtfln:^ flHUnX 
^Sft'BMWJISOjDXffitJ: *) , £1E1W«3 2 fc?L 
34fcRtt4l8?*4. *iJ, «itf^X^y7« 

[ 0 0 2 8 ] &(C. IS 5 0 4?E*WB8W)#tt$fT 

fc#flSS-fr4. 

[0029] <Mc, 185 0 6T7lA.OflMHt£fi : 
3. HffiftWi, Wi-fiH*,. X^--y^Uy^(s P atter 
ins). * •v*m<7)®t%m¥-mi,Z£t) ^ ffl*?7)U$-*rJ* 

i. 

[0030] Wz. Ig 5 0 8T«S^»iJ - Ftf frtfc 
ff P . U ~ HftWi. mUS^-i < y?Wre 

bonding)JIB#cOgl»^gfiS:fflV^T, 
2&£IS77t 4 y«ffi3 6 4fc, 
H3 6 6fcJ;tf7?T << 7*fi^*3 6 8 SrKOftftSI 
ST* 4. 

[ 0 0 3 1 ] H4 t . OTittMgatoT'n -y ? (bloc 

^tJSt. #i£S(4, ««arrn-^2**t*. is 

Sfe«^?»?)--0ft-*>4. gft7n^21±, mitt: 
y^-y^To— 7*(convex probe) t&-?T 1^4 . 

»rn-72tt, «f»fc:J: l 5«El«*c4t3«$iiTtt 

[0032] «tafcrn-:72tt2Kti36KSKS*l 
TV>4. JMgf|g86(4. *&9i£&ft4IBl^<0lBi 

<mm.<r>-mx'hh. *%mzm&%m%®<?> 

[0033] JHS<1^6{± S j8fftfcrn-7*2fc»iWi 
^*4iT»l**4rtfc)H*«*a»tf**J:'3K'Sr-? 
TV^4. 5J!SfigB6(4, *Jt s «W«7 , o-7*236 t a» 
LfctttMk4*»fetf)x=iHI#*3&$-4J: 3 fcfcoT 

— Vh-ryx»Wt\ i*gfig|J6i:<7)-( >" 

[0 0 34] j*5^B56tf07*n.y^aS:H5t^-r. |a| 



( 4 ) iftSFF 1 1-14 6 4 9 3 

6 

HfcfcWt. mk?A Sy/(timing)^4|ElSS6 0 2 

i4, w&tJ^ymmmmzmiixm&x-M. 

7*— V(beamfoniier) 6 0 4 (CA?J~t4 i 3 C^ot^ 
4. 

[003 5] 38ttt-A7*— V6 04J4, 

VTYi^ta^T, 3H*t'-A7*-$y/(beam fo 

so»fi^-£&£U a«flj»iii»6 0 6fc:Aat4J: 

[0036] %£QM|3|B6 0 6 14, ffiR*>Bilfi<?£ 
•fe )✓ ? * (sel ector) 6 0 8 fcA^l 1 4 J: 3 o T H 
4. -feU-?:?6 0 8(4,. fi^h7V^fi-Wl/ 
>f 5*^7^— f-v (aperture) & ffijg-f 4MSfC9 

ft#£**i«i4;t4J:3(c$r->T^4. 
[0037] flSftf^fi^tt h 5 >Xt*— F(4. MfcT) 

20 i8Sttt:-AA«»jfiS^4. ifi^«b-A<05S«05ri*l 
(4, *l^*6 0 8*W*4i£ft7>t-?-*fcJ;^T 
£24. 

[0038] m^t'-Acmmt. a \ 
£@&6 o nms&hWtfA s yrmmzt o . - 

SW«BliaPH"Ci» l JELff*«ji4. ®^«h'-A(7)S« 
#|6]<4, •feU^^6 0 8T , aHftr^— f-*t<00»t4 

nm>K m^mh'-A^mm-i^mzx-ox&^ii 

4. ~T ; Srt.^MSfr4<0|*igPA^JI<J:T^4$ix4. 
30 [0039] -bU^^608l4. J8**h9>^ 
Ta— 9"«07U>f«0+*»6gfe7 J "?-f-vS:flSBg-r41S 

BI»6 0 6fc:X*-f4J:3fc*oT^4. 

[0040] jMS^@K6 o 6 (4. ascox^-fi^ 

4. git'-A7t-76 1 0(4, «R«x3-SflMI 

40 «X3-3e<SOTt»jR-r44:3t:sflr->TV^4. -feU^ 
^60 8CJ: 0 . ««tf5ailfca«fc-&iyii:T5eiES<i 

4. 

[004 1 ] jBf*7"n-7*2 ti it/iMgftSB 6 tz J; 

W^ES 6^^^3=5^36^**14. 
*>* (H)l3(c^-tJ:3(^ lfc»jS2 0 0*»fe»-t4 i &»2 
0 2s6«PMl204±t»IH'4itfc:J:9. «R<02 
J*5c»W2 0 6j&<»*|*It:5iaE*fl, V^«9>4 3y<-y 
^XX4r^y*iffi3ix^„ ffM2 0 2»i6fraf[oattt3Sr 
1*1 (z#|S|) tl4R»*F&It®^L!tfc#. ^-C«?>a» 
50 *>'-^2 0 8T'3ct'4«t-5(c: : 5:-oT^4. ^[2 0 8(4^ 
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[0042] fitfMBHr? 7 M 36*. 0 1 iZ^ltzX 3 
$r2<K7c7MfMS£U\ 2<toc8ia2 0 6OffiS** 
fifcSltatfriftltellWfflJ 9SU4.:fcfcJ:0. 3 KtEIH 

l&7c7WcO*|-&{i, SftMC7a-'72*2#ji&l}* 
2 0 6 taHPSr*|SiWKiJC»»S-frfti blzX 9 , 3ft 

[0 04 3] 3B^6liB*-J< (node) JPM1 0*3 
itXH-xr9(Doppler) «B« 1 2 K*tt4f*lT . 10 

B^-WISBI 0*$J:tf rW79M!«*l 2KA*S 

[0 0 44] B*-K«Sl»10ttBt-KM«'f-^ 
SrJ&frti S. Bt-MPWlOli, 07fc 

*t J: -3 fc*fflWMBEII& 1 0 2 i:£3&&§tf®£@l& 1 0 4 
HliTHft. B*-K«»*10(i, ftglMilftl 

KM* L/C, Bt~HH«7 r -^*»jS-r4J:afc'5:-> 

[0045] F >xT5*« 1 2U h' -v 77l«f-^ 
fcJBlS'tiiO'C**. K-y:75«I»12Ji, 081:: 
jfI-J: 3 1 13e1$i&tIIS& 12 0, MT I y < )V9 (movin 
g target indication filter) 12 2. fefflWIIIIf&l 
2 4 . T^SBEaiJlLHB 12 6. #Sc«*|5JS& 1 2 8fc 

[0046] F^r^JMU 2tt. ES^IHSSl 2 30 
OT'xa-^ftft-f5rtt3c^L., MTI7^W12 

2tmt imsl. setan9isiKi2 4T-iefflM?a* 

fcffn. ¥*^«*0»l 2 6TaBffiBBjWWSa3&» 
^>¥%ffii^46, 4MB^EIK12 8?gSf8IJTO 

[0 04 7] .iWwi-p-C, ISM^rtOlfca^-esDffi 

Kr^ft^^'y-s-^-r-fix-f^T 40 

- * . -t^i?*> . F -y T 5H«t - * tfwmkn t>ti 
*. ^tt^3rflW>jft#i:l,T1t&*i*. ffifi 

[0048] B^— mW& lOiS XT/ H 7 T^MSUP 
12liBflWSl*14CSSBIS*lTV^. Bfc-FJ&S 
SS10. H-y7'5jiPlffll2feJ:VB«Jaaai4a. 

*. HM*P13P14(2, Bt-l««H»10fcJ:VHv 

T, *ftmB*-FB(&fcJ:tfF7T5B«£fl§J£-f 50 



1 1-14 6 4 9 3 
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[0049] BftM&ft 1 4 tt. H9 fcjj^t i 5 A 
X(bus) 140liZ£^Xffl&Zixtz : mrf-?* : £ i )(A 
ata memory) 14 2, T -f \?9)\s • X^^y^y^-9 
(digital scan converter) 14 4, S&X^ D 1 4 6*3 
XlMi&WMTtfb >y-^(prosessor) 1 4 8 iffitX ^ 
I. 

[0050] B^-vwm3i otiXt/V vrymm 

1 2#fc*««cA*3iifcB*-KB*T-:7i5.J:tf 
H-yr^M^T-^ti, attf-^^t'J 1 4 2C*fl 

[00 5 1 ] TJisftU- X^^yay/i-9144 

Or- f tSBJW* t OTJ) 4 . r * • + * 
3yA-?i4 4(::J:^T^$£ii*:B«T-?{±, H 
AM* V 1 4 6K£tt5tL4. -f Mfc-Xty 1 

4 6ttfl«2BI«B«"f-^tiaflrt-4. Bistro 
*7tl4 8ll W&T-fttV 14 2t5£TMi&* 
1 4 6 0r-^Kov^x^n-enBifS«T-^S!MI 

[0052] prflUtsaS 1 4 (cli^S l 6 tfSSBi&it 

Vii,. SUSfSl 6te, (color)HfiW^ 
[0053] £Urf)3SS*i*6 . Bt- F^sas 1 0 . 

v 1 2 , mmmu 1 4*»j:t) f «*» 1 6 

liM»W18fc««Sfl.T06. §Jffllg|518{i, ^ft.*, 

siisiat^r^s. Mw»i8«oi!»«)"Fc. b 

[0054] 8fciaftfPSS2 Os&^aStLT^ 

4. Hff»2 0Jii»ff*lcJ:o'Cllfftf#i. ®Jfflia518 

gU 2 0 (i, mHi^-t'- V (keyboard)^-e COfficT)^ 

[0055] jmmmttmw~f&, mmm^m 
rv-7'2zmmmm<mmizmi. m®2 

OmftlX. Witf Bt-Ht HyT^t-K*^ 
[0056] fMJi, NfifW 1 8 teJ iflflfllOTTC. B 

■t%h*>. mm v >y Tyt- vcox^v yzm&ft? 

mzB*-Vcr>A*vy£]_\a]ftopfex\ B^—Vb 
[00 57] B^-FtfcV^Tti, 3l^gS6(i, 

its mmmfrt>AJ]Zti&xa-$mm^&mtM 
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1 o 2 -vmfflk i&tmmmM i o a -?m 
[0058] wimm® 1 4 a. B-t— Kjoaiff i o *> 

6A*S;h.* : t»»<0B*- HB«r-^€r^r-^ 
^t'J 14 2(ciB«1-i. ifitioT, 'SMrr-f* 
*l) 1 4 2rtt, Bt-FBfl&f-^KO^TO^&T 

[00 59] K^^t-KMUtli ag«SK6(± 

it^*ro-^2*atr^iafli8r?«*fc*4orti»tr 10 

[0060] H -y 1 2tt. x3-«fHI#fc 

e^wsi 2 oreaawu mt i 7 *w 1 2 

2TMTIJSIL, SBIIWIi!l»12 4 , ?BBflH** 
ft. gSffllWSIl*^, ¥^SBiS(ftig»l 2 6T'¥£) 
SBa*«ft, #***IIIK1 2 8T*ft^«ft, ^7- 

iBgHESl 3 0t^7-£;fcft6. 

[0061] i*i^<o»asfflii, «t» jma 

^tgftC^^F 7 7 s 7B®t-:? SrS, MTI 

7 1 2 2TWMT I ffiJItt 1 tflftifc O^S^IsI 

[0062] IttAHffi 1 4 «. F 77 1 2*> 

^ATJ F -y 7'5B«r- * 

*t'J 14 2fciE«rt-*>. iiltioT. 

^ U 1 4 2 AC » F 7 7°7B<£r- ? tCOt ^TO^ISt 

[0063] mmmrxy^L irtHsii, #&r-? 

**»J1424)B*- FHffiT- ? £: F y 7°7BffiT- 30 
^S-T-fv^/U- X4f-v>nyA-^l 4 4-P-ffl-ffl 
jaSC»LTli«^tU14 6fc«atr. F 
•y7°7Bffir-?£. agaH-fi^SrjDxfeC FM(colra- 

flow mapping)B^ffl«0B#T-^fc i^N°7-F v7 
^B&ffl^Bfi&r-^fc LT**i«t»&&&. 

[0064] IMiTn-t 7tl48a, B*- FB 

ft. C FMfiftis i.WV7- F •y7'?BflM:JJ!**«* 

K*£SMf. B^-FUHSfi:. jtSfflCiiltattflfflii 
tf5Bf««t^t)<0fc*4. CFMBAW4, 
«t&JJl8l*«mBE<02ac^*t*tB«t i Sr4. ^7 40 

-F-y7°7H«(i- ^Sffitfc{t4JlllSSE*«»NS**t 

[0065] »fls#tt. *fls»2 o sr^tpfc. mm 

B^E- h'Mftfc C FMHftOS*B*££ij*Sl 6 fc£ 
inStf*. £ixtcJ:->Ts B*-FBf&T*£il&ttF*J 
ttttBrffft£ir& i: L s JfilM^ C F M Bffitf * 5 

[00 66] 



WHPP1 1-14649 3 
1 0 

[au«(B**ii^] 

[Hi ] *^^nt6^®co-pj<7)s^2giitij^r^ 

[03 1 *f&^»6^^-fi?ij£7)S^«t!)^r^ 

[04 3 *»^jt*«^OH^J<?5SSlW 7*o«y^BI 

[05 ] *^coHtSW^«<7)-^co^BCi5(tl»jMS 
fi^7'n.y?0T'&&. 

[06] *^ ( 7 ) ||i|co^co-»gaci§ ; tte 

[07 ] *%ww9mmm<D~mn : mmzmz> b* 

- K«H»*>7"o -y ? HT* I) . 

[08 ] ^wMcom&^mm^-mmmmiztufi f -y 

7 , 5ffiS8IW)7*o >y ? ETC* 4 . 
[09 ] **B^i?5^tfMBtttf>-fi*?«lttj{t4Wi 

3 2 jBKtt&K 

34 ?L 

3 6 U§ 

362 3t>ti 

3 64 7?T4 7"®ffi 

3 66 n^yff-f-^ 

3 68 T?Tl fm^Vt 

4 mm 
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